Lentiviral shRNA silencing of CHOP inhibits apoptosis induced by cyclic stretch in rat annular cells and attenuates disc degeneration in the rats.
The expression of CHOP (C/EBP homologous protein), an apoptosis regulated gene, increases during endoplasmic reticulum (ER) stress induced by cyclic stretch and leads to rat AF cells apoptosis. However, whether the suppression of CHOP can inhibit apoptosis and attenuates disc degeneration by cyclic stretch remains unclear. The aim of this study was to evaluate the suppressive effects of lentiviral CHOP shRNA on apoptosis induced by cyclic stretch in rat annulus fibrosus (AF) cells in vitro and disc degeneration of rat lumber spine in vivo. Lentiviral CHOP shRNA was constructed and introduced into AF cells. After stretched by the Flexcell Tension Plus system with 20% elongation for 36 h, silencing of the CHOP gene was identified by RT-PCR and Western blot. Inhibition of apoptosis was detected by flow cytometry, and nuclei morphologic changes were visualized by Hoechst 33258 staining. The effect of CHOP shRNA on disc degeneration was determined in vivo by using a rat model. At 7 weeks after intradiscal injection of the control or CHOP shRNA in the L4/L5 and L5/L6 discs, disc degeneration was assessed by X-ray examination, magnetic resonance imaging (MRI) assessment, and HE and TUNEL staining. A significant decrease in CHOP mRNA and protein expression was detected in AF cells with CHOP shRNA transfection after 36 h stretch. There was a significant decrease in apoptotic incidence in cells treated with CHOP shRNA, which was parallel to the expression of CHOP. Injection of CHOP shRNA in vivo resulted in the improvement in MRI and histologic score, and decrease in the apoptosis in the disc. No significant change in disc height was observed. In conclusion, a novel lentiviral vector expressing CHOP shRNA efficiently inhibits apoptosis in rat AF cells by silencing CHOP expression. In a rat model, intradiscal injection of CHOP shRNA induces the suppression of disc degeneration. The therapeutic effects of lentiviral CHOP shRNA should be further explored.